Intervertebral disc regeneration with an adipose mesenchymal stem cell-derived tissue-engineered construct in a rat nucleotomy model.
Low back pain results in more global disabilities than any other condition, and intervertebral disc (IVD) degeneration is commonly involved in the etiology. Supplementation of IVDs with reparative cells is a rational strategy to address such clinical problems. We have previously developed a scaffold-free tissue-engineered construct (TEC) as a novel cell therapy system for repair of articular cartilage and meniscus. We now show the regenerative potential of adipose mesenchymal stem cells derived TEC (ADSC-TEC) for IVD degeneration using a rat tail model of total nucleotomy. The regenerative efficacy of ASDC-TEC was investigated structurally and biomechanically up to 6 months after implantation. ADSC-TEC implantation into IVDs preserved the disc height, endplate, and annulus fibrosus structure, and showed similar biomechanical characteristics to the sham group at postoperative 6 weeks. The structure of regenerated IVD was maintained until 6 months. Furthermore, ADSC-TEC implantation attenuated the impact of age-related biomechanical deterioration when assessed at 6 months post-implantation. These results demonstrate that use of ADSC-TECs can be an effective treatment for IVD degeneration. STATEMENT OF SIGNIFICANCE: We developed adipose mesenchymal stem cell-derived scaffold-free tissue engineered construct (ADSC-TEC) as a novel cell therapy system. The ADSC-TEC implantation into a rat total-nucleotomized disc space regenerated intervertebral discs (IVDs) histologically and biomechanically. The regenerative capacity of the ADSC-TEC was exerted by its trophic effects on annulus fibrosus cells and the load-sharing effect at intervertebral space. Interestingly, the regenerated IVDs by the ADSC-TEC was less susceptible to the age-related deterioration than the IVDs of normal rats. Thus, the application of ADSC-TEC into the degenerated disc can be an alternative therapy for various disease associated with structural and functional failure of IVDs.